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otherwise healthy. They were studied before and during an infusion of Intralipid and hep-
arin to increase their plasma FA levels (nmol/mL). MFAU, MFAO, MFAE (all in nmol/g/
min) and % MFAO were measured with PET and 1-11C-palmitate using well-validated
mathematical modeling of the time-activity curves. Paired t-tests were used in the analy-
sis below.
Results: MFAU, MFAO, and MFAE were all higher post-Intralipid. Percent MFAO trended
towards being lower post-Intralipid (Table).
Conclusions: Obese women can further increase myocardial FA metabolism in
response to increased plasma FA levels, although the capacity to oxidize extracted FA (%
MFAO) may be exceeded. These results parallel those of animal models of obesity and
support the theory that increased FA delivery increases myocardial FA metabolism.
Future studies are needed to determine whether this increase in myocardial FA metabo-
lism in humans contributes to cardiac dysfunction.
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1092-161 Ischemic Mitral Regurgitation Is Independent of 
Papillary Muscle Dysfunction: Insights From Tissue 
Doppler Strain Imaging in Patients With Inferior 
Myocardial Infarction
Takeshi UEMURA, Yutaka Otsuji, Toshiro Kumanohoso, Keiko Yuge, Kenichi Nakashiki, 
Toshinori Yuasa, Akira Kisanuki, Sinichi Minagoe, Robert A. Levine, Chuwa Tei, 
Kagoshima University, Kagoshima, Japan, Massachusetts General Hospital, Boston, MA
Background: Although the relation between papillary muscle (PM) dysfunction and
ischemic MR is controversial, PM dysfunction could be associated with less mitral regur-
gitation (MR) because of PM elongation, attenuating leaflet tethering. However, associ-
ated and variable degree of left ventricular (LV) remodeling to exaggerate leaflet tethering
can potentially modify effects of PM dysfunction on the leaflet function.
Method: In 24 patients with prior inferior infarction, LV volume, ejection fraction, mitral
annular area, PM tethering distance (PM to annulus), longitudinal PM peak systolic strain
and MR fraction were quantified by 2-dimensional and Doppler echocardiography.
Results: 1) MR was not significantly correlated with longitudinal PM peak systolic strain.
2) MR was correlated with LV and mitral annular dilatation, and increased tethering, with
the strongest independent contribution by multivariate analysis from increased medial
PM tethering.
Conclusions: Ischemic MR is independent of PM dysfunction but is related to geometric
changes with medial PM tethering from LV remodeling in patients with inferior MI.
1092-162 Myocardial Strain and Displacement Following Cardiac 
Resynchronization Therapy
Dean Notabartolo, John Merlino, Andrew L. Smith, David B. DeLurgio, Fernando V. Mera, 
Randolph P. Martin, Angel R. Leon, Carlyle Fraser Heart Center, Emory University 
School of Medicine, Atlanta, GA
Background: Cardiac Resynchronization Therapy (CRT) improves left ventricular (LV)
function in heart failure patients. Tissue Doppler imaging (TDI) measurements of strain
and displacement, may help clarify the mechanisms of LV improvement and remodeling.
Methods: We enrolled forty-five patients with various etiologies of heart failure, a QRS
duration > 120ms and EF < 35%. Baseline and 3 months testing included 2-D echocar-
diogram (GE, Vivid 7) with TDI to assess strain and displacement. From the apical 4, 3,
and 2 chamber views, strain and displacement were recorded at the base, mid and apical
segments of 6 LV regions at the closure of the aortic valve. Using standard techniques,
we calculated the ejection fraction (EF), mitral regurgitation area (MR), end systolic
(ESD) and diastolic dimensions (EDD), and end systolic (ESV) and end diastolic volumes
(EDV).
Results: CRT improved EF (23.6% ± 9.1 vs. 34.1% ± 12.8, p<0.01), decreased MR (7.4
cm2 ± 5.6 vs. 4.2 cm2 ± 3.3, p<0.01), ESD (5.8 cm ± 1.3 vs. 5.3 cm ± 1.6, p<0.01), EDD
(6.7 cm ± 1.2 vs. 6.4 cm ± 1.5, p=0.05) and ESV (121.5 ml ± 56.7 vs. 102.1 ml ± 61.0,
p<0.01). EDV did not change (158.1 ml ± 59.0 vs. 147.0 ml ± 66.8, p=0.11) but showed a
trend towards improvement. Strain and displacement did not consistently improve after
CRT. Table.
Conclusions: Despite improvements LV function and remodeling by 2-D echo mea-
sures, strain and displacement do not change after 3 months of CRT and do not give fur-
ther information about LV mechanics. 
1092-163 Tissue Doppler Analysis of Nonuniform Transmural 
Recovery of Myocardial Contractility in Cardiac 
Raynaud's Phenomenon in Sclerodermic 
Cardiomyopathy
Shinichi Fujimoto, Reiko Mizuno, Yoshihiko Saito, Shinobu Nakamura, Nara Medical 
University, Kashihara, Japan
Background: Cardiac Raynaud's phenomenon (C-Raynaud) is reversible myocardial
ischemic change introduced by cold provocation and is often detected in progressive sys-
temic sclerosis (PSS). This study investigated transmural differences of myocardial con-
tractile recovery in cardiac Raynaud's phenomenon using tissue Doppler analysis.
Methods: We studied 21 PSS patients with C-Raynaud and induced C-Raynaud by cold
provocation. Using tissue velocity imaging, peak systolic myocardial velocities (PVs)
were measured in inner, mid, and outer layers of left ventricular wall at base line, during
and after cold provocation. Results: Under baseline, PVs was significantly greater in
inner layer than mid and outer layers. During cold provocation all patients had transmural
hypokinesis exhibiting reduced PVs in all layers. At 10 minutes after cold provocation,
increase of PVs was significantly depressed in inner layer compared with mid and outer
lyers. At 20 minutes after cold provocarion, PVs in mid and outer layers recoverd to base
line, whereas PVs in inner layer was still depressed. At 40 minutes after cold provocation
PVs in inner layer recovered to base line. Conclusion: This study demonstrates nonuni-
form transmural recovery of myocardial contractility in C-Raynaud using tissue Doppler
analysis and indicates that recovery of myocardial function after transient ischemia is
slower in inner layer than outer layer.
1092-164 Echocardiographic Tissue Synchronization Imaging 
Predicts Acute Response to Biventricular Pacing 
Therapy
Hideaki Kanzaki, Bazaz Raveen, Kaoru Dohi, Donald A. Severyn, David Schwartzman, 
John Gorcsan, III, University of Pittsburgh, Pittsburgh, PA
Background: Cardiac resynchronization therapy (CRT) can be beneficial to patients with
heart failure (HF) and abnormal electrical activation. However, prospective identification
of patient responders to CRT remains unclear. Our objective was to test the hypothesis
that the novel color-coding system with tissue Doppler, tissue synchronization imaging
(TSI), may assist prediction of patients with acute response to CRT.
Methods: Twenty-nine HF patients (age 65 ± 10 yrs, ejection fraction 26 ± 6%, QRS
duration 175 ± 34 ms) were studied before and < 48 hrs after CRT with Vivid 5 or 7 (GE
Vingmed). TSI consisted of real time color-coding of time-to-peak velocities detected
automatically: green (20-100 ms), yellow (100-300 ms) through red (300-500 ms) in
default. Tissue velocity plots of basal and mid LV segments from 3 apical views were
assessed after averaging for 3 cardiac cycles.
Results: Fifteen patients (52%) had an acute response to CRT defined as a >15%
increase in LV stroke volume. Defferences in baseline TSI time-to-peak velocity between
opposing LV walls were greater in responders than non-responders: 120 ± 148 vs. 35 ±
153 ms (p<0.05). A > 65 ms delay from anteroseptum to posterior wall from the apical
long-axis view had 87% sensitivity and 100% specificity for predicting acute response.
Conclusion: TSI quantified LV dyssynchrony which was associated with acute response
FA MFAU MFAO MFAE % MFAO
Pre-intralipid 591 ± 179 203 ± 74 182 ± 61 34 ± 38 91 ± 9
Post-intralipid 2118 ± 727 663 ± 216 478 ± 189 247 ± 151 67 ± 17
p value 0.003 0.005 0.02 0.02 0.05
Segment N Strain at AVC (%) Myocardial displacement at AVC (mm)
Baseline 3M p-value Baseline 3M p-value
IS-Base 43 -5.7 ± 8.0 -10.6 ± 10.2 0.01 2.3 ± 2.5 3.0 ± 2.6 0.08
IS-Mid 42 -6.1 ± 8.0 -3.7 ± 8.1 NS 1.5 ± 2.3 1.5 ± 2.6 NS
IS-Apex 38 -2.3 ± 4.3 -4.3 ± 8.1 NS 0.8 ± 2.0 0.3 ± 1.3 NS
Lat-Base 44 -6.6 ± 10.1 -7.4 ± 12.9 NS 3.0 ± 2.3 3.8 ± 2.6 0.05
Lat-Mid 38 -6.3 ± 7.9 -2.3 ± 7.2 0.02 1.3 ± 1.9 1.8 ± 2.2 NS
Lat-Apex 29 -3.8 ± 7.9 -4.8 ± 7.5 NS 0.1 ± 1.5 1.4 ± 2.1 0.001
Inf-Base 43 -6.4 ± 9.5 -7.7 ± 13.2 NS 3.2 ± 2.9 4.9 ± 2.9 <0.001
Inf-Mid 41 -3.1 ± 6.4 -4.8 ± 7.7 NS 1.9 ± 2.7 2.2 ± 2.5 NS
Inf-Apex 32 -5.6 ± 6.9 -6.2 ± 7.6 NS 1.2 ± 1.9 1.0 ± 1.7 NS
Ant-Base 40 -8.5 ± 9.4 -10.1 ± 12 NS 2.4 ± 1.6 3.4 ± 2.1 0.002
Ant-Mid 29 -2.1 ± 7.0 -5.3 ± 9.7 0.08 1.0 ± 1.2 1.6 ± 1.4 NS
Ant-Apex 19 -2.1 ± 2.6 -6.3 ± 8.9 0.05 0.2 ± 0.6 0.8 ± 1.1 0.04
Pos-Base 29 -6.7 ± 12.6 -9.3 ± 16.3 NS 3.6 ± 2.5 4.0 ± 2.5 NS
Pos-Mid 28 -5.5 ± 5.7 -6.3 ± 7.4 NS 1.7 ± 1.9 2.1 ± 2.0 NS
Pos-Apex 23 -4.9 ± 7.9 -4.0 ± 8.5 NS 0.5 ± 1.6 1.0 ± 1.5 NS
AS-Base 22 -3.8 ± 7.4 -4.9 ± 8.7 NS 1.6 ± 1.5 2.3 ± 1.7 0.08
AS-Mid 16 -2.2 ± 4.7 -4.9 + 5.5 0.05 1.0 ± 1.8 0.8 ± 0.9 NS
AS-Apex 5 -4.5 ± 5.9 3.6 ± 3.9 0.06 0.3 ± 0.8 -0.3 ± 0.8 0.06
AVC = Aortic valve closure, 3M = 3 month, IS = Inferior Septum, Lat = Lateral, Inf = Inferior, Ant = 
Anterior, Pos = Posterior, AS = Anteroseptal.
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to CRT, although long term response was not studied. TSI has the potential for guiding
patient selection.
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1093-141 A Modified Diamond-Forrester Score Accurately 
Identifies Asymptomatic Patients With a High Coronary 
Artery Calcium Score
Aaron J. Tande, Jeffrey Haroldson, Geoffrey Bodeau, Thomas Knickelbine, Minneapolis 
Heart Institute Foundation, Minneapolis, MN
Background: A modified Diamond-Forrester (MDF) score for pretest probability of coro-
nary artery disease (CAD) was recently developed for symptomatic patients presenting
with suspected CAD. We assessed the hypothesis that the MDF score will identify
asymptomatic patients with high coronary artery calcium (CAC) scores.
Methods: From September 2001 to July 2003, 12,171 asymptomatic patients completed
health questionnaires and underwent electron beam computed tomography (EBCT). The
MDF score, exclusive of the estrogen portion, was calculated for each patient using the
following weighted risk factors: Age (men: <40 = 3 pts., 40-54 = 6 pts., > 55 = 9 pts;
women : <50 = 3, 50-64 = 6, >65 = 9), diabetes (2 pts. if positive), BMI >27, history of
smoking, hyperlipidemia, hypertension, 1° history of family heart disease (1 pt. each if
positive).
Results: Patients were grouped according to low, intermediate, and high MDF groups.
Between these groups, there were significant differences between the average CAC
scores, average age and sex adjusted percentile score, percent of patients with CAC = 0,
and percent with CAC > 400 (Table 1).
Conclusion: In asymptomatic patients with a low MDF, CAC scoring appears to offer lim-
ited diagnostic information. EBCT may be of greatest value in patients with intermediate
to high MDF scores. The MDF may serve as a useful and cost-effective tool for determin-
ing appropriate use of calcium scoring. 
1093-142 Independent Information Provided by Framingham Risk 
Algorithm and Coronary Calcium Scores in a Large 
German Population Sample: Heinz Nixdorf Recall Study
Axel Schmermund, Nils Lehmann, Stefan Mohlenkamp, Andreas Stang, Susanne 
Moebus, Dietrich Gronemeyer, Rainer Seibel, Karl-Heinz Jockel, Raimund Erbel, The 
Heinz Nixdorf Recall Study Investigative Group, University Clinic Essen, Essen, 
Germany
The Heinz Nixdorf Recall study is an ongoing prospective population-based cohort study
on cardiovascular risk factors and coronary calcium for predicting cardiovascular events.
A random sample of men and women aged 45 – 75 years is recruited from mandatory cit-
izen registries in the German Ruhr area cities of Bochum, Essen, and Mulheim. We
report on the first 1,370 study participants free of ischemic heart disease. Mean age was
59 ± 8 years, and there were 657 men (48%). Coronary calcium was determined using
electron-beam CT (EBCT) and the Agatston method. The Framingham risk algorithm
was used to calculate absolute 10-year risk. Mean coronary calcium score was 157 ±
388 (25th percentile, 0; 50th, 13; 75th, 111). Mean Framingham risk was 11.2 ± 8.4%
(25th percentile, 6%; 50th, 9%; 75th 14%). The correlation between Framingham risk and
coronary calcium score was significant (r = 0.42; p < 0.001). However, the risk group
classification often differed between the 2 methods. Using “high-risk thresholds”, 182
subjects (13%) had a 10-year Framingham risk >= 20%, and 141 (10%) had a calcium
score >= 400 (Figure). Whereas 49 subjects (4%) were classified “high-risk” by both
methods and 1092 (80%) moderate or low risk, discordant classification was observed in
225 (16%) (kappa = 0.21). We conclude that approximately one out of 6 subjects in the
general population is classified discordantly as “high-risk” by the Framingham algorithm
or by coronary calcium scores. Implications for clinical management remain to be
defined. 
1093-143 Is There an Association of High-Sensitive C-Reactive 
Protein With Coronary Calcium? The Heinz Nixdorf 
Recall Study
Axel Schmermund, Andreas Stang, Susanne Moebus, Stefan Mohlenkamp, Nils 
Lehmann, Klaus Mann, Karl-Heinz Jockel, Raimund Erbel, The Heinz Nixdorf Recall 
Study Investigative Group, University Clinic Essen, Essen, Germany
Coronary calcium and high-sensitive C-reactive protein (CRP) may be useful for predict-
ing cardiovascular events. The Heinz Nixdorf Recall study is an ongoing prospective pop-
ulation-based cohort study. A random sample of men and women aged 45 – 75 years is
recruited in the German Ruhr area. We report on the first 1,370 study participants free of
ischemic heart disease. Mean age was 59 ± 8 years, and there were 657 men (48%).
Cardiovascular risk factors were determined by direct laboratory and anthropometric
measurements. CRP was measured using a nephelometric assay (Dade Behring) and
was non-missing in 1,298 (95%) participants. Coronary calcium was determined using
electron-beam CT (EBCT, Agatston method). Mean CRP was 0.26 ± 0.41 mg/dl (25th
percentile, 0.07; 50th, 0.14; 75th 0.28) and was within the normal range (< 1.0 mg/dl) in
1,262 subjects (97%). Mean coronary calcium score was 161 ± 394 (25th percentile, 0;
50th, 14; 75th, 115). There was a weak association of normal-range CRP with coronary
calcium (Spearman correlation coefficient 0.15, p < 0.0001) (Figure). After adjustment for
traditional risk factors, the correlation coefficient was 0.07 (p = 0.01). After additional
adjustment for body mass index, no significant association could be demonstrated (corre-
lation coefficient 0.03, p = 0.33).
We conclude that no significant association remains between CRP and coronary calcium
after adjusting for traditional risk factors and body mass index in the general population in
the German Ruhr area. 
Modified Diamond-Forrester Score 
Groups
Men Low (3 to 6) Intermed. (7 to 11) High (12 to 16) p value Total sample
Number of patients 845 5966 1262 - 8073
Mean CAC score (± SD) 14.7 ± 73.3 139.8 ± 351.4 401.7 ± 734.6 <0.001 167.6 ± 
433.3
Mean percentile score (± 
SD)
16.5 ± 31.7 38.2 ± 35.9 53.8 ± 30.0 <0.001 38.4 ± 35.9
Percent of patients with 
CAC = 0
77.2 39.6 11.7 <0.001 39.2
Percent of patients with 
CAC >400
0.5 9.7 28.7 <0.001 11.7
Women Low (3 to 5) Intermed. (6 to 10) High (11 to 15) p value Total sample
Number of patients 734 2883 481 - 4098
Mean CAC score (± SD) 4.4 ± 39.1 42.6 ± 148.1 176.8 ± 348.3 <0.001 54.7 ± 9.2
Mean percentile score 8.9 ± 26.3 26.3 ± 37.2 45.2 ± 36.7 <0.001 25.4 ± 36.8
Percent of patients with 
CAC = 0
89.6 65 33.5 <0.001 65.7
Percent of patients with 
CAC >400
0.1 2.7 12.9 <0.001 3.4
